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AMENDMENT 
(Amendment under Article 11) 



(PCT/27 . 04 .2005/Received) 



To: Examiner of the Patent Office 



1. Identification of the International Application 

PCT/ JP2004/004261 



2. Applicant 

Name: CITIZEN WATCH CO., LTD. 

Address: 1-12, Tanashicho 6-chome, Nishitokyo-shi 

Tokyo 188-8511 JAPAN 
Country of Nationality: JAPAN 
County of Residence: JAPAN 



3 . Agent 

Agent: SAKAI Akinori 

Address: A. SAKAI & ASSOCIATES, Tokyo Club Building, 
2-6, Kasumigaseki 3-chome, Chiyoda-ku, TOKYO 
100-0013 JAPAN 



4. Item to be Amended: Description and Claims 




5. Subject Matter of Amendment 

(1) Change 

"a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section" in the specifications, page 5, 
lines 6 to 9, to 

"a phase modulation section that is configured so that 
fluctuations in phase modulation amount of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section". 

(2) Change 

"It is, therefore, possible to narrow the range of this 
fluctuation and improve phase modulation sensitivity." in the 
specifications, page 9, lines 17 and 18, to "It is, therefore, 
possible to narrow the range of this fluctuation and improve 
phase modulation sensitivity. 

In the above invention, the first phase modulation unit 
includes a first liquid crystal element a liquid crystal 
orientation direction of which is a direction of the first 
polarization axis, the second phase modulation unit includes 
a second liquid crystal element which is different from the 
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first liquid crystal element and a liquid crystal orientation 
direction of which is a direction of the second polarization 
axis, and the predetermined offset signal supplied from the 
signal supply section is a signal within a section in which a 
phase modulation amount of the liquid crystal element is 
linearly changed. " . 

(3) Change 

"a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section" in the claim 1, lines 2 to 5, 
to 

"a phase modulation section that is configured so that 
fluctuations in phase modulation amount of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section". 

(4) Add claim 16. 

6. List of Attached Documents 

(1) Pages 5, 9, and 9/1 of the specification 

(2) Pages 36 and 39/1 of the claims 
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(P. 5) 

to provide an optical rotation angle measuring apparatus that 
can be made small in size and ensure high accuracy in measuring 
the optical rotation angle with a simple configuration. 

DISCLOSURE OF INVENTION 

To solve the above problems and to achieve the object , 
an optical rotation angle measuring apparatus according to the 
present invention includes: a linearly polarized light output 
section that outputs a linearly polarized light; a phase 
modulation section that is configured so that fluctuations in 
phase modulation amount of a first phase modulation unit having 
a first polarization axis in a predetermined direction and a 
second phase modulation unit having a second polarization axis 
orthogonal to the first polarization axis cancel each other, 
and that modulates a phase of the linearly polarized light 
output from the linearly polarized light output section; a 
signal supply section that supplies a modulation signal having 
a predetermined amplitude for modulating the phase of the 
linearly polarized light to one of the first and the second phase 
modulation units; a light intensity detection section that 
detects an intensity of a light that is emitted from the phase 
modulation section and transmitted by a sample containing an 
optically active material that rotates a polarization plane of 
the light, following a supply of the modulation signal to one 
of the first and the second phase modulation units by the signal 
supply section; and an optical rotation angle calculation 
section that calculates an optical rotation angle by the sample 
based on the modulation signal supplied from the signal supply 
section and the intensity of the light detected by the light 
intensity detection section. 
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According to the present invention, when modulation 
characteristics of the first phase modulation unit and the 
second phase modulation unit are changed by an external 
temperature change, an atmospheric pressure change, or the like, 
fluctuations can be cancelled since the polarization axes of 
the both sections are orthogonal to each other. 

Furthermore, in the above invention, the signal supply 
section further supplies a preset offset signal to the first 
and the second phase modulation units, and the light intensity 
detection section further detects the intensity of the light 
that is emitted from the phase modulation section and 
transmitted by the sample containing the optically active 
material that rotates the polarization plane of the light, 
following a supply of the predetermined offset signal to the 
first and the second phase modulation units by the signal supply 
section . 
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(P. 9) 

In addition, the phase modulation section can be constituted 
by a single liquid crystal element, a space within the apparatus 
can be saved and the number of components can be reduced. 

Moreover, the above invention further includes a 
condensing section, provided between the first and the second 
pixel groups and the light intensity detection section, for 
condensing the light emitted from the first and the second pixel 
groups and transmitted by the sample containing the optically 
active material that rotates the polarization plane of the light, 
and for emitting the light to the light intensity detection 
section. 

According to the present invention, even if the number 
of pixels is very small, the same advantages as those when the 
two liquid crystal elements are arranged in series can be 
attained. In addition, a single liquid crystal element having 
a small number of pixels can be adopted, whereby the liquid 
crystal element can be provided at low cost. 

Moreover, in the above invention, the offset signal 
supplied from the signal supply section is a signal in a section 
in which a phase modulation amount of the liquid crystal element 
is linearly changed. 

According to the present invention, the signal in the 
section in which the phase modulation amount of the liquid 
crystal element is linearly changed is used. The fluctuation 
in the difference between the signal supplied to the liquid 
crystal element and that supplied to the second liquid crystal 
element can be a fluctuation in a very narrow range. It is, 
therefore, possible to narrow the range of this fluctuation and 
improve phase modulation sensitivity. 

In the above invention, the first phase modulation unit 
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includes a first liquid crystal element a liquid crystal 
orientation direction of which is a direction of the first 
polarization axis, the second phase modulation unit includes 
a second liquid crystal element which is different from the 
first liquid crystal element and a liquid crystal orientation 
direction of which is a direction of the second polarization 
axis, and the predetermined offset signal supplied from the 
signal supply section is a signal within a section in which a 
phase modulation amount of the liquid crystal element is 
linearly changed. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram of a hardware configuration of 
an optical rotation angle measuring apparatus according to a 
first embodiment of the present invention; 
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(P. 9/1) 

Fig. 2 is an explanatory diagram of an arrangement 
configuration of two liquid crystal elements shown in Fig. 1; 

Fig. 3 is a graph of a phase modulation characteristic 
of the liquid crystal element; 

Fig. 4 is an explanatory diagram of a case that a driving 
voltage is applied to two liquid crystal elements, liquid 
crystal orientation directions of which are orthogonal to each 
other; 

Fig. 5A is a graph of the relationship between a modulation 
amount of an optical rotation angle made by an azimuth rotator 
and a light intensity detected by a photodiode; 

Fig. 5B is a partially enlarged view of Fig. 5A; 

Fig. 6 is a block diagram of a specific hardware 
configuration of an arithmetic processor shown in Fig. 1; 
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(P. 36) 



CLAIMS 



1. (Amended) An optical rotation angle measuring apparatus 
comprising : 

a linearly polarized light output section that outputs 
a linearly polarized light; 

a phase modulation section that is configured so that 
fluctuations in modulation characteristic of a first phase 
modulation unit having a first polarization axis in a 
predetermined direction and a second phase modulation unit 
having a second polarization axis orthogonal to the first 
polarization axis cancel each other, and that modulates a phase 
of the linearly polarized light output from the linearly 
polarized light output section; 

a signal supply section that supplies a modulation signal 
having a predetermined amplitude for modulating the phase of 
the linearly polarized light to one of the first and the second 
phase modulation units; 

a light intensity detection section that detects an 
intensity of a light that is emitted from the phase modulation 
section and transmitted by a sample containing an optically 
active material that rotates a polarization plane of the light, 
following a supply of the modulation signal to one of the first 
and the second phase modulation units by the signal supply 
section; and 

an optical rotation angle calculation section that 
calculates an optical rotation angle by the sample based on the 
modulation signal supplied from the signal supply section and 
the intensity of the light detected by the light intensity 
detection section. 
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2. The optical rotation angle measuring apparatus according 
to claim 1, wherein 

the signal supply section further supplies a preset 
offset signal to the first and the second phase modulation units, 
and 

the light intensity detection section further detects the 
intensity of the light that is emitted from the phase modulation 
section and transmitted by the sample containing the optically 
active material that rotates the polarization plane of the light, 
following a supply of the predetermined offset signal to the 
first and the second phase modulation units by the signal supply 
section . 
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(P. 39/1) 

1 6 . (Added) The optical rotation angle measuring apparatus 
according to claim 2, wherein 

the first phase modulation unit includes a first liquid 
crystal element a liquid crystal orientation direction of which 
is a direction of the first polarization axis, 

the second phase modulation unit includes a second liquid 
crystal element which is different from the first liquid crystal 
element and a liquid crystal orientation direction of which is 
a direction of the second polarization axis, and 

the offset signal supplied from the signal supply section 
is a signal in a section in which a phase modulation amount of 
the liquid crystal element is linearly changed. 
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